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Glossary  

Achievable potential:  The amount of savings that would occur in response to specific program funding and 
measure incentive levels. Savings associated with program potential are savings that are projected beyond 
those that would occur naturally in the absence of any market inte rvention.  

Applicability factor:  The percentage of the building stock that has a particular type of equipment or for 
which an efficiency measure applies. For example, the applicability factor for a tankless electric water heater 
(compared to a base standard  electric water heater) is the percentage of homes with electric water heaters. 
The applicability factor for high -efficiency clothes washers as an electric water heating measure is the 
percentage of homes with electric water heating that also have a clothe s washer. For base measures, this is 
sometimes referred to as the equipment saturation.  

Business - as - usual (BAU):  Represents a continuation of current activities or trends. For utility programs, it 
denotes a scenario in which program marketing and administr ative budgets are kept constant in real terms, 
and incentive levels are kept constant as a percentage of incremental costs.  

Baseline analysis:  Characterizes how energy consumption breaks down by sector, building type, and end 
use.  

Base measure:  The equipm ent against which an efficiency measure is compared.  

C&I:  commercial and industrial.  

CBECS:  EIA Commercial Buildings Energy Consumption Survey  

CFL:  compact fluorescent lamp.  

CDA: Conditional Demand Analysis.  

Coincidence factor: Utility coincidence factors  are the ratio of actual demand at utility peak to the average 
demand, as calculated from the load shape. These factors vary by market segment or building type, end 
use, and by time -of -use period.  

Cumulative annual:  Savings occurring in a particular year t hat are due to cumulative program activities 
over time. For example, if a program installs one high -efficiency widget in year 1 of the program, two in year 
2, and five in year 3, the cumulative annual savings in year three would be the savings accruing on all eight 
surviving units in place in year 3, regardless of what year they were installed. Cumulative annual savings 
does account for equipment retirement. In the example above, widgets are assumed to have an effective 
useful life of more than three years.  If the equipment in the above example were doohickeys, which only 
have a two -year effective useful life, the year 1 doohickey would have retired at the end of year 2, so only 
the units sold in years 2 and 3 would contribute to year 3 cumulative annual sav ings.  
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HP:  horsepower. A metric for the power of a motor.  

HVAC:  heating, ventilation and air conditioning. These space -conditioning measure s are often discussed as a 
group and are referred to by the abbreviation HVAC, usually pronounced H -vac.  

Incomplete factor: The fraction of the applicable floor space, or households, that has not yet been 
converted to the particular energy -efficiency techn ology.  

Incremental cost: The additional cost required to purchase an efficiency measure compared to base 
equipment.  

kW:  kilowatts, 1,000 watts. A measure of electric power or electricity demand.  

kWh:  kilowatt -hour. A measure of electrical energy.  

LED:  ligh t -emitting diode. LEDs are semiconductor light sources. They have been in use for decades as 
indicator lights; they are increasingly being used for general -purpose lighting. They are highly efficient 
compared to incandescent lamps.  

Line losses: When electr icity is transmitted over the transmission and distribution system, some of the 
electricity is dissipated as heat due to resistance in the transmission lines or inefficiencies in transformers in 
the distribution system. As a result, the amount of electrici ty delivered to consumers is less than the amount 
produced at the generator. These are referred to as line losses or transmission and distribution losses.  

MW:  megawatt, one million watts. A measure of electric power or electricity demand.  

MWh:  megawatt -hour, equal to 1,000 kWh. A measure of electrical energy.  

NAICS: The North American Industry Classification System is the standard used by Federal statistical 
agencies in classifying business establishments for the purpose of collecting, analyzin g, and publishing 
statistical data related to the U.S. business economy.  

Naturally occurring energy savings:  The amount of savings estimated to occur as a result of normal 
market forces, that is, in the absence of any utility or governmental intervention.  

Net program savings:  Program savings above and beyond naturally occurring levels. Net savings exclude 
free - rider energy savings.  

Net - to - gross:  The ratio of net program savings to gross program savings.  

Program potential:  This term is used interchangeably w ith achievable potential.  

RASS: Residential Appliance and Saturation Survey.  

RECS: EIA Residential Energy Consumption Survey.   















http://www.xcelenergy.com/staticfiles/xe/Regulatory/Regulatory%20PDFs/MN-DSM/MN-DSM-Market-Potential-Assessment-Vol-1.pdf
http://www.xcelenergy.com/staticfiles/xe/Regulatory/Regulatory%20PDFs/MN-DSM/MN-DSM-Market-Potential-Assessment-Vol-1.pdf
https://www.xcelenergy.com/staticfiles/xe/Regulatory/Regulatory%20PDFs/CODSM-Report.pdf
https://austinenergy.com/wps/wcm/connect/15a83f48-4741-41f9-af6d-ff27a064bd03/2012DSMmarketPotentialAssessment.pdf?MOD=AJPERES
https://austinenergy.com/wps/wcm/connect/15a83f48-4741-41f9-af6d-ff27a064bd03/2012DSMmarketPotentialAssessment.pdf?MOD=AJPERES
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1.3.2  Achievable Savings Potentials over  Time  
Figure 1- 4 shows our estimates of achievable program potential energy savings over time  ( peak 
demand savings follow a similar pattern but are not shown) .  Naturally occurring savings are also 
shown to pr ovide a picture of total market potential.  Savings continue to grow over time, again largely 
due to a large impact from LEDs in the analysis.   

 

 

Figure 1 - 4 : Achievable Electric Energy  Savings: All Sectors  
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3.1.5  Response Rates  
 

Table  3- 1 displays the response rates for the residential saturation survey.  The overall response rate 
from residential respondents was  27% ;  57% mailed in their survey, while 43% completed  it online.  

 
Table 3 - 1 : Residential Saturation Survey Response Rates  

 

 

Table  3- 2 displays the response rates for the commercial saturation survey.   The overall response rate 
from commercial respondents was  10.5% ; 26% mailed in their survey, while 74% completed  it online.  
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Like any resource, there are a number of ways in which the e nergy  efficiency resource can be 
estimated and characterized. Definitions of energy  efficiency potential are similar to definitions of 
potential developed for finite fossil  fuel resources, like coal, oil, and natural gas. For example, fossil  
fuel resources  are typically characterized along two primary dimensions: the degree of geological 
certainty with which resources may be found ,  and the likelihood that extraction of the resource will be 
economic. This relationship is shown conceptually in Table 4- 1.  

 

Table 4 - 1 : Conceptual Framework for Estimates of Fossil Fuel Resources  
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5.2  Summary of Energy Use by Sector   

Energy usage by sector and business type was developed from data reported by the Energy 
Information Administration (EIA). These data are presented in Table  5- 1 and Figure 5- 1.   

Table 5 - 1 : Summary of Dominion MWh and Customers by Sector and State  
 Virginia  North Carolina  Dominion Total  

 MWh  # of 
Customers  

MWh  # of 
Customers  

MWh  # of 
Customers  

Residential  27,671,894  2,086,647  1,502,310  101,024  29,174,204  2,187,671  

Non - Residential  44,743,695  250,032  2,612,238  17,790  47,355,933  267,822  

Total  72,415,589  2,336,679  4,114,548  118,814  76,530,137  2,455,493  

Source: EIA, data for Virginia Electric & Power Co., Virginia and North Carolina, 2012  

 

Note that these values include non - jurisdictional, exempt and opt - out customers, and industrial 
customers. Exempt and opt - out customers will be broken out later. Industrial customers are not part of 
the potential study and will be excluded from  the rest of  the analysis.  

 

 
Figure 5 - 1 :  Breakout of Dominion Energy Use by Sector  

 

5.2.1  Residential Baseline  
EIA data 13  for Virginia was used to break out total residential customers into single family and 
multifamily customers, the two residential segments being examined in this study. Initially ,  the survey 
results were intended to be used for the single family/multifamil y splits; however, the resulting 

                                                
 
13  EIA, 2009. Household Energy Use in Virginia. Summary of state level data from the 2009 Residential Energy Consumption Survey.  
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estimate of three  percent multifamily seemed implausibly low. EIA data for North Carolina was not 
available, so the Virginia splits were applied to both states. Table 5- 2 shows the results.   

Table 5 - 2 :  Number of Residential Customers by Building Type  
Building Type  Virginia  North 

Carolina  
Total  

Single Family  1,668,245  80,767  1,749,012  

Multifamily  418,402  20,257  438,659  

Total  2,086,647  101,024  2,187,671  

 
 

5.2.1.1  Residential End - Use Saturations  
The equipment saturations (percent of households having an end use) were calculated from the results 
of the residential saturation surveys. 14  These results are shown in Table 5- 3. For lighting, the 
equipment saturations interact with the number of lamps per home by usage and type. For modeling 
simplicity, the assumption is 100 percent saturation for each of the lighting wattage/use breakouts, 
with all the variation between homes being captured through the number of lamps per home for each 
lighting category.  

Table 5 - 3 :  Residential End - Use Saturations by Base Measure  
 Virginia  North Carolina  

End -use Saturations  Single 
Family  

Multi -
family  

Single 
Family  

Multi -
family  

Base Split -System Air Conditioner (13 SEER)  41%  38%  23%  38%  

Base Early Replacement Split -System Air Conditioner (11 SEER)  7%  7%  4%  7%  

Base Heat Pump Cooling (13 SEER)  37%  42%  51%  41%  

Base Early Replacement Heat Pump Cooling (11 SEER)  7%  7%  9%  7%  

Base Room Air Conditioner -  EER 10.6  5%  2%  9%  2%  

Base Early Replacement Room Air Conditioner -  EER 9.7  1%  0%  2%  0%  

Base Dehumidifier (40 pints/day, 1.5 liters/kWh)  29%  14%  29%  14%  

Base Furnace Fans  90%  100%  90%  100%  

Base Heat Pump Space Heating (7.7 HSPF)  31%  48%  53%  48%  

Base Early Replacement Heat Pump Heating (11 SEER)  6%  8%  9%  8%  

Base Resistance Space Heating (Primary)  13%  30%  22%  29%  

Base High -Efficiency Incandescent Lighting, 0.5 hrs/day  100%  100%  100%  100%  

Base High -Efficiency Incandescent Lighting, 2.5 hrs/day  100%  100%  100%  100%  

Base High -Efficiency Incandescent Lighting, 6 hrs/day  100%  100%  100%  100%  

Base Lighting 15 Watt CFL, 0.5 hrs/day  100%  100%  100%  100%  

Base Lighting 15 Watt CFL, 2.5 hrs/day  100%  100%  100%  100%  

Base Lighting 15 Watt CFL, 6 hrs/day  100%  100%  100%  100%  

                                                
 
14  There were only four North Carolina multifamily survey respondents, so the results for that segment were n ot reliable. Throughout the data 

analysis, the combined North Carolina and Virginia multifamily data were used to represent North Carolina.  







 

 
 

DNV GL  -  Energy www.dnvgl.com/energy   Page 29  
 

 Virginia  North Carolina  

Base Resistance Space Heating (Primary)  5,323  2,842  4,096  2,843  

Base High -Efficiency Incandescent Lighting, 0.5 hrs/day  149  69  120  68  

Base High -Efficiency Incandescent Lighting, 2.5 hrs/day  610  286  492  284  

Base High -Efficiency Incandescent Lighting, 6 hrs/day  403  179  325  177  

Base Lighting 15 Watt CFL, 0.5 hrs/day  20  9 22  9 

Base Lighting 15 Watt CFL, 2.5 hrs/day  82  37  89  37  

Base Lighting 15 Watt CFL, 6 hrs/day  54  25  58  25  

Base Specialty Incandescent Lighting, 0.5 hrs/day  64  21  52  21  

Base Specialty Incandescent Lighting, 2.5 hrs/day  266  85  214  87  

Base Specialty Incandescent Lighting, 6 hrs/day  176  58  142  59  

Base Fluorescent Fixture 1.8 hrs/day  442  135  637  135  

Base Refrigerator  663  581  661  580  

Base Early Replacement Refrigerator  533  447  534  447  

Base Second Refrigerator  927  530  895  530  

Base Freezer  1,101  1,043  1,305  1,043  

Base Early Replacement Freezer  1,105  1,043  1,098  1,043  

Base Second Freezer  1,101  1,043  1,305  1,043  

Base 40 gal. Water Heating (EF=0.88)  3,538  2,791  3,047  2,759  

Base Early Replacement Water Heating to Heat Pump Water Heater  3,538  2,791  3,047  2,759  

Base Clothes washer (MEF=1.26)  46  46  46  46  

Base Clothes Dryer (EF=3.01)  697  963  789  962  

Base Dishwasher (EF=0.65)  260  260  260  260  

Base Pool Pump (RET)  2,165  2,165  2,165  2,165  

Base Plasma TV  338  284  368  218  

Base LCD TV  219  164  193  126  

Base CRT TV  157  145  151  111  

Base Set -Top Box  299  206  238  158  

Base DVD Player  35  29  29  22  

Base Desktop PC  427  421  378  420  

Base Laptop PC  61  49  54  49  

Base Cooking  700  600  685  600  

Base Miscellaneous  322  270  797  740  

Base House Practices  14,253  9,308  16,188  9,620  
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Table 5- 7 shows the resulting appliance - related  water heating energy, with the CDA estimates of base 
water heating and HDD - dependent water heating energy. Total water heating energy ranges from 
2,759 to 3,538 kWh, depending on building type and state.  

Table 5 - 7 : Water Heating Household Energy Use (kWh) by Component  
 Virginia SF  Virginia MF  North 

Carolina SF  
North 
Carolina MF  

Water heating base energy use  1,261  1,101  1,219  1,102  

Saturation -weighted CW/DW water heating 
energy  

599  503  439  466  

HDD -dependent  water heating  1,678  1,187  1,390  1,191  

Total  3,538  2,791  3,047  2,759  

 
 

5.2.1.4  Residential Energy Use  
Energy use was calculated as the product of the number of households, equipment saturation, and the 
end - use energy intensity. Energy use by building type and end - use is shown in Table 5- 8.  
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Table 5 - 8 :  Residential Energy Use by Building Type and End - Use  
 Virginia   North Carolina   Total  

MWh  Single 
Family  

Multi -
family  

Virginia 
Total  

 Single 
Family  

Multi -
family  

North 
Carolina 
Total  

 Total  

Base Split -System Air Conditioner (13 SEER)  2,013,281  149,285  2,162,566    47,432   7,346   54,778   2,217,345  

Base Early Replacement Split -System Air Conditioner (11 
SEER)  

331,027  45,162  376,189    7,947   2,199   10,146   386,335  

Base Heat Pump Cooling (13 SEER)  1,708,907  232,645  1,941,552    119,757   11,246   131,003   2,072,554  

Base Early Replacement Heat Pump Cooling (11 SEER)  259,869  41,980  301,849    20,840   2,032   22,872   324,721  

Base Room Air Conditioner -  EER 10.6  117,582  14,567  132,150    7,143   701   7,844   139,994  

Base Early Replacement Room Air Conditioner -  EER 9.7  22,340  1,033  23,373    1,930   50   1,980   25,352  

Base Dehumidifier (40 pints/day, 1.5 liters/kWh)  28,002  3,515  31,517    1,641   206   1,846   33,363  

Base Furnace Fans  1,663,277  220,111  1,883,387    81,226   10,749   91,975   1,975,362  

Base Heat Pump Space Heating (7.7 HSPF)  2,369,291  343,739  2,713,030    159,038   16,642   175,680   2,888,711  

Base Early Replacement Heat Pump Heating (11 SEER)  398,968  82,492  481,460    31,064   4,009   35,073   516,533  

Base Resistance Space Heating (Primary)  1,156,870  354,890  1,511,760    74,156   16,938   91,094   1,602,853  

Base High -Efficiency Incandescent Lighting, 0.5 hrs/day  139,996  19,856  159,852    9,679   1,380   11,060   166,262  

Base High -Efficiency Incandescent Lighting, 2.5 hrs/day  574,983  82,735  657,719    39,754   5,751   45,505   684,100  

Base High -Efficiency Incandescent Lighting, 6 hrs/day  379,989  51,627  431,616    26,272   3,589   29,861   448,906  

Base Lighting 15 Watt CFL, 0.5 hrs/day  33,253  3,749  37,001    1,742   181   1,923   38,925  

Base Lighting 15 Watt CFL, 2.5 hrs/day  136,485  15,619  152,105    7,150   756   7,906   160,010  

Base Lighting 15 Watt CFL, 6 hrs/day  89,336  10,309  99,645    4,680   499   5,179   104,823  

Base Specialty Incandescent Lighting, 0.5 hrs/day  214,027  17,666  231,693    4,179   435   4,613   240,919  

Base Specialty Incandescent Lighting, 2.5 hrs/day  886,683  71,343  958,026    17,311   1,755   19,066   996,158  

Base Specialty Incandescent Lighting, 6 hrs/day  587,045  48,921  635,966    11,461   1,204   12,665   661,295  

Base Fluorescent Fixture 1.8 hrs/day  738,089  56,279  794,368    51,446   2,725   54,171   848,539  

Base Refrigerator  939,715  206,461  1,146,176    45,402   9,991   55,392   1,201,568  

Base Early Replacement Refrigerator  133,345  28,080  161,426    6,465   1,359   7,825   169,250  

Base Second Refrigerator  586,471  3,307  589,778    22,338   159   22,497   612,275  
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 Virginia   North Carolina   Total  

Base Freezer  557,089  27,200  584,290    42,006   1,312   43,318   627,608  

Base Early Replacement Freezer  98,605  4,777  103,381    6,238   231   6,470   109,851  

Base Second Freezer  30,359  -  30,359    6,720   -     6,720   37,079  

Base 40 gal. Water Heating (EF=0.88)  2,616,688  753,883  3,370,570    179,247   35,241   214,487   3,585,058  

Base Early Replacement Water Heating to Heat Pump 
Water Heater  

461,768  133,038  594,807    31,632   6,219   37,851   632,657  

Base Clothes  W asher  (MEF=1.26)  71,249  13,161  84,411    3,231   637   3,868   88,279  

Base Clothes Dryer (EF=3.01)  1,001,105  245,131  1,246,235    48,160   11,867   60,027   1,306,262  

Base Dishwasher (EF=0.65)  337,538  79,486  417,024    8,923   3,846   12,769   429,793  

Base Pool Pump (RET)  263,639  -  263,639    12,764   -     12,764   276,403  

Base Plasma TV  128,600  17,986  146,586    8,711   666   9,377   155,963  

Base LCD TV  300,583  53,733  354,317    10,344   1,998   12,342   366,659  

Base CRT TV  97,674  16,109  113,783    5,055   599   5,654   119,437  

Base Set -Top Box  369,231  53,581  422,812    14,402   1,988   16,390   439,203  

Base DVD Player  44,155  9,047  53,202    1,567   337   1,904   55,106  

Base Desktop PC  401,552  67,096  468,648    16,814   3,245   20,059   488,707  

Base Laptop PC  71,684  13,526  85,210    2,390   654   3,044   88,254  

Base Cooking  880,556  188,521  1,069,077    44,771   9,144   53,915   1,122,992  

Base Miscellaneous  536,341  113,002  649,343    64,404   14,992   79,396   728,739  

Base House Practices  23,777,246  3,894,648  27,671,894   1,307,432  194,878  1,502,310   29,174,204  

Total  23,777,246  3,894,648  27,671,894   1,307,432  194,878  1,502,310   29,174,204  
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Figure 5- 2 and Figure 5- 3 show the breakout of residential energy use by building type and end use, 
respectively.  

Virginia  

 
 

 

North Carolina  

 
 

Figure 5 - 2 :  Residential Energy Use by Building Type  
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Virginia  

 
 

North Carolina  

 
 

Figure 5 - 3 :  Residential Energy Use by End - Use  
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 Virginia   North Carolina   Total  

Base Freezer  80  4 84   6 0 6  90  

Base Early Replacement Freezer  14  1 15   1 0 1  16  

Base Second Freezer  4 0 4  1 0 1  5 

Base 40 gal. Water Heating (EF=0.88)  293  84  377   20  4 24   401  

Base Early Replacement Water Heating to Heat Pump 
Water Heater  

52  15  67   4 1 4  71  

Base Clothes  W asher  (MEF=1.26)  12  2 14   1 0 1  15  

Base Clothes Dryer (EF=3.01)  154  38  192   7 2 9  201  

Base Dishwasher (EF=0.65)  50  12  62   1 1 2  64  

Base Pool Pump (RET)  28  0 28   1 0 1  30  

Base Plasma TV  17  2 19   1 0 1  20  

Base LCD TV  39  7 46   1 0 2  48  

Base CRT TV  13  2 15   1 0 1  16  

Base Set -Top Box  48  7 55   2 0 2  58  

Base DVD Player  6 1 7  0 0 0  7 

Base Desktop PC  48  8 56   2 0 2  59  

Base Laptop PC  9 2 10   0 0 0  11  

Base Cooking  256  55  310   13  3 16   326  

Base Miscellaneous  64  14  78   8 2 10   87  

Base House Practices  5,354  877  6,231   275  41  316   6,547  

Total  5,451  779  6,231   278  39  316   6,547  

Note: We calibrated the whole house load shape (used for house practices) so that peak demand for base house practices was eq ual to the sum of the peak demands 
across end uses by state. Due to modeling limitations (the whole -house load shape inputs are the same for both single family and multifamily) ;  we could not 
calibrate these values at the building type level.
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Table 5 - 10 : Comparison of the Residential Baseline Results to RECS  
 Percent of Households with 

End use  
Household Energy 
Consumption (kWh)  

Percent of Total Annual 
Residential Electricity  

Comments  

 2009 RECS  Dominion 
RASS 

2009 RECS  Dominion 
CDA/Baseline 
Analysis  

2009 RECS  Dominion 
Baseline 
Analysis  

 

Space Heating  VA: 53%  
NC: 65%  

 VA : 3,910  
NC : 2,850  

 VA: 14%  
NC: 13%  

VA: 17%  
NC: 20%  

The saturation survey showed 
overall higher penetrations of 
electric heating, resulting in a 
higher overall share of 
electricity use.  

HP Space Heating  VA: 37%  
NC: 30%  

VA: 41%  
NC: 62%  

 VA: 3,978  
NC: 3,289  

  

Other Electric Space 
Heating  

VA: 17%  
NC: 35%  

VA: 16%  
NC: 24%  

 VA: 3,338  
NC: 2,261  

  

Water Heating  VA: 57%  
NC: 78%  

VA: 57%  
NC: 83%  

VA: 2,943  
NC: 2,654  

VA: 3,388  
NC: 2,990  
 

VA: 12%  
NC: 15%  

VA: 14%  
NC: 17%  

The baseline analysis found 
higher household energy 
consumption for water heating 
than RECS, resulting in a 
higher overall share of energy 
consumption. Saturations 
were comparable  

Space Cooling  VA: 97%  
NC: 96%  

 VA: 2,246  
NC: 2,263  

 VA: 15%  
NC: 16%  

VA: 18%  
NC: 15%  

The Dominion saturation 
survey showed higher 
penetrations of central cooling 
(CAC + HP) than RECS, which 
is reflected in the higher 
percent of residential 
electricity.  

Central AC  VA: 30%  
NC: 44%  

VA: 48%  
NC: 31%  

 VA: 2,518  
NC: 2,578  

  

HP Space Cooling  VA: 50%  
NC: 39%  

VA: 44%  
NC: 58%  

 VA: 2,489  
NC: 2,673  

  

Room AC  VA: 17%  
NC: 13%  

VA: 5%  
NC: 9%  

 VA: 1,628  
NC: 1,179  

  

Refrigerators    VA: 1,381  
NC: 1,279  

 VA: 10%  
NC: 9%  

VA: 7%  
NC: 6%  

The 2001 federal minimum 
refrigerator standards have 
continued to penetrate the 
market since 2009, resulting 
in lower unit energy 
consumption.  

First Refrigerator  VA: 100%  
NC: 100%  

VA: 100%  
NC: 100%  

 VA: 646  
NC: 640  

  

Second Refrigerator  VA: 30%  
NC: 11%  

VA: 31%  
NC: 25%  

 VA: 847  
NC: 822  

  

Other  VA: 100%  
NC: 100%  

VA: 100%  
NC: 100%  

VA: 7,105  
NC: 6,701  

VA: 5,815  
NC: 6,255  

VA: 49%  
NC: 48%  

VA: 44%  
NC: 42%  

 








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































